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During the period 1986 to 1988, the U.S. Navy and
Marine Corps administered 1,956,631 ELISA screening tests
for antibodies to the Human Immunodeficiency Virus (HIV)
to 1,070.511 active-duty enlisted and officer personnel. This
study identified all persons with an initial negative test.
This population was then followed and those who later tesi-
ed positive for HIV were identified as seroconverters. Inci-
dence raies of seroconversion per 1,000 person-years were
calculated. There were 582 seroconversions identified from a
iotal of 987,479 person-years at risk. The seroconversioa
rate and 95 percent Poisson confldence limits for Navel per-
sornel was 0.69 per 1,000 person-years (95% CJ. = 0.63-
0.76). Age-adjusted rates in men vere 5.0 times those of
women. Age-adjusted rates in blacks were 3.7 times those
of whites. The age-adjusted seroconversion rate in Marine
Corps personnel was 0.28 per 1,000 person-years (95% C.
u 0.22-036). Similar demographic patterns were present in
the Marine Corps and the Navy. This study it one of the
first reporis of incidence of HIV seroconversion by demo-
graphic characieristics in a large, young, and agparently
healithy population.
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funds provided by the Axmy. Ths views expressed in this ar-
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92138-9174,

In 1986, the Navy and Marine Corps began routine test-
ing of all personnel for the presence of antibodies o the Hu-
man Immunodeficiency Virus (HI'Y) which is associsted with
AIDS (1.2). Since this time, approximately 97 percent of ac-
tive-duty Naval and Masrine Corps personnel have had at least
one annual HIV screening test (1,956,631 tests, 1,070,511
persons). Since October 1985, all applicants for Naval and
Marine Corps service have also beea tested (3,4). Prevalence
rates of HIV seropositivity for military applicants (5-7) snd
for active-duty militery personnel havs been reported (8).

We identified all persons i the active-duty Naval and
Marine Corps populstion with a negative ELISA HIV blood
test followed by two positive ELISA iests and two positive
Western blot assays a a Iater date. Person-years at risk were
calculated using records of results of sll ELISA teste and
Western biot assays and career history information. This
study reports age-adjusted incidence rates per 1,000 person-
years of HIV scrocomversion by demographic characteristics
in an apparently healthy population.

Metheds

All persons iesting seropositive for HIV in the Nevy
#nd Marine Corps from all sources of testing including ser-
vice-wide screening, diood screening, and clinical screening
e included in a Nevy snd Marine Corpe HIV Ceneral Regis-
try ot the Naval Health Resoarch Centor (NHRC), San Dicgo,
Californis and are included in this study. Social security
aambers and other identifying information for seropositive
personanl were provided to NHRC by the Naval Medical
Command, Washingion D.C. Demographic informaiion was
then obtained for this population through matching with
NHRC compruerized career hisiory snd impatient records, Ca-
roer history informetion was pervided by the Naval Modical
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Personnel Command and inpatient records by the Naval Medi-
cal Data Services Center (9).

Computerized records of all persons receiving HIV tests
were used to determine the population at risk for seroconver-
sion. These records are provided to the Navai Health Re-
search Center by the Reportable Disease Daiabase (RDDB) of
the Defense Eligibility Enrollment Reporting System
(DEERS), in Monterey, California. Rosters of all persons
tested in Navy-wide screening are sent to the RDDD for data
entry from 27 designated Naval testing facilities. The names
and social security numbers on these rosters are then verified
using career history records (97 per cent of the total Naval and
Marine Corps population on the NHRC Career History File
were successfully matciued with tested personnel identified
from rosters). :

Incidence rates of KIV sercconversion were calculated
using person-yea-s at risk in the denominator (10). The peri-
od at risk for each active-duty individual began with the first
negative ELISA test and coatinued until the first positive
Western blot assay or the last negative ELISA west. The date
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of accession into militery service was used as the beginaing
dare for the period at 1isk for personnel ertering the service af-
ter 1986. Service applicart testing beean ix October 1985
and 3 negative ELISA HIV gerrpositivity test administered at
a Militarv Entrance Processing Station became a requirement
for entry into military service since that time (3,4). The peri-
od of time at risk of seronoaversion during a year for those
who seroconverted was assumed to be one-half the interval be-
tween the last negative ELISA test and the first positive ELI-
SA tesc. Persons who had only one negative ELISA test were
not included in the population at risk of sero-conversion.

Age-adjustment was done by the indirect method using
age-specific seroconversion rates for the total Navy and Ma-
rine Corps combined as the standard population rages in arder
to allow direct comperisons among seb-groups; 95% confi-
(11).

HIV seroconverters were defined &s persons with at icast
one negative ELISA screening test followed by two positive
paired ELISA tests and two positive Wesiern blot assays from

TABLE 1

Age-adjusted HIV sevcconversion incidence rate per 1,000 persen-years at risk by sex and race, active-duty Navy personnel,
Janary 1986 - December 1988

Age-adjused
Sero- ®ro-
convession conversioa
. rase (95%CL)
per 1,000 pee 1,000
Number of Person-years Person-years person-years
U.S. Navy SCTOCORVEriErs o risk ot risk o risk
White u‘
Men 536,118 0.53 053 (0.47-0.60)
Women 3 41,726 0.06 006 (0.01-0.16)
All 2%9 584,044 0.49 049  (0.44-0.55)
Black
Men 187 91418 2,05 201 (1.73-232)
Women 7 14 387 0.49 046 (0.18-094)
All 194 105,805 1.83 1.79  (1.54.2.06)
Other
Men 0 4330 0.69 071  (0.48-101)
Womea 0 2,855 0.00 000 (0.00-1.22)
All 30 46,186 0.63 0.6) (0.40-0.85)
All races
Men 503 671,067 0.7 0.75  (0.68-0.82)
Women 10 64.968 0.15 0.15 (0.07027)
Total Navy s13 736038 .70 06 (0.610.76)

* Age-adjsswd by the indirect method using age-specific raes for the wml Navy and Mazing Corps populs..ons combined a2 the
sonderd.
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separate blood draws. The criterion for a positive Western
blot was 3 specimen that exhibited at least two of three bands
at p24, gpdl, and gpl20/160. ELISA testing 10 desect the
presence of antibody 0 HIV in serum or piasma was done o8-
ing Abbott laboratory's HTLV-III (HIV-) Enzyme Imma-
noassay (EIA) test kit from October 1985 0 Novemt er 1986;
since that time, the Virgo Electro-Nucieonics Human T Lym-
photropic Virus Type III ELISA test kit (Columbra, Mary-
land) has been used. Beginning in October 1985, the Navy
has used the Biotech Research Laboratones Inc. (Rockville,

Maryisad) Wesiera blot sssay methodology. Sincs May 1987
s Camsbridge Bioscience Corporation Recombinant DNA EIA
as beca ased 10 resolve indeterminat or discordant results.

Results

US, Nayy

During the three-year period from | January 1986 to 31
December 1988, there were 513 active-duty Navy personnel
who seroconveried from HIV negative 10 HIV positive (Table

TABLE 2

HIV seroconversion iacidence rate per 1,000 person-yesrs af risk, active-duty Navy persossed by age,
Jasoary 1986 - December 1988

Serocoaversion
acidence rate
Nusnber of per 1,000
xx0- Person-years person-yesrs
U.S. Navy coxveriers 8 risk ot risk
Whises
17-19 8 41217 0.19
20-24 126 28,093 0.55
25.29 n 138,318 0.55
30-34 9 81,402 048
35.39 s $£3.208 0.42
40+ 4 11,306 0.3s
Alt 289 584,044 049
Blacks
17-19 2 9,061
20-24 9 48971
25-29 62 25113
30-34 23 13,174
35-39 12 8,154
40+ 0 666
All 194 103,305
Ovhers
17-19 0 1,263
0-24 12 11,048
25.29 1 10,752
30-34 5 9,032
35-39 2 12,633
40+ 0 12,435
All » 46,186
All races
17-19 10 51,540
20-24 a1 28,118
25.29 150 175342
30-34 . 103,609
15-39 49 103,993
40+ 4 13431 .
Towal Nevy 513 736,038 0.70 ey
Avallabdility Codes
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rate (95%CL)

incidence mie i & Navy during the swady-paricd wes 0.69
(95% ClL = 0.63-0.75) per 1,000 porson-y.ars at risk,
Api-atinusd incidence rmes of :00coRversicn wers 5.0
(5% Cl = 2.5-11.7) times higher for men thes for women
in the Navy, Ags-adjuceed incidence ratag of savocoaversion
wors 1.7 (95% C.L = 2.94.9) times higher for black men
then for whits men in the Navy. Tde rams for bicck womea
wig 7.7 (95% C.L w 1.1:94.0) times she e flor white wom-
on. Whals rades fOr women were basod on very fow serocon-
vermws, this diffwronce was statistically sigrificent (p < 0.08).
Ths rcs s seen other than biacks or whites v mol sigaifl-
cantly difforent from white men, but wes sigrificastty lower
oo darfe plack mea (p < 0.09),
e “"The incidence raee of ssecoonversion in whises is low
“uhumonmmzmn. While
B0 incidonts mies i sen-whitss ia s 17-19 yeur age-group
we low; s Sowest incidence ratse wive Jsem & agee 40+
. (GOP pue 1,000 fior Soth bisokn cod othare). incidencs raaee
s all msinl groups rise scharply i © 20-34 yeor age-rangs.
m—umwn»&mmmu

per 1,000 per 1,000

U.s. Number of Pevson-years person-years PErIOn-yemrs
Marine Corps SETVCOBVEINTS s risk st risk ol risk
Whize

Min p- 4 178.947 0.16 016 0.11.023)

‘Womez | 7525 013 013  ©00n)

Al Y- J 196472 Q.16 016 0.11023)
Bixck

M 36 44,254 0sl 08 (S7-1.13)

Womes 0 2453 0.00 000  (0.00-1.34)

AR 36 47,109 076 676 ©.53-1.06)
Over

M 4 17,134 0.3 04 Q0086

Women 0 . 0.00 000 (0.004.76)

AR 4 17,063 8.2 06 (00%042)
Al racee

M ] IS 028 Q2

Vomen 1 13,129 .09 009 (1.01049)
Towd Masines @ 25144 o7 022 0.22038)
1). Ths overail sge-adiusied avaregs sl seroconvession US, Marincs

During the study period there weass &9 active-duty Mo~
ting Corps personnel who ssrocosvered trom HIV nagative
w0 HIV positive (Table 3).

The ¢-wall MWICCOBVErsion rus in s Ma-
rims Corps of 0.28 (95% C.L = 0.22-0.36) par 1,000 person-
yoors at risk was significently lowsr thea the Navy ram of
0.9 (93% C.1 » 0.69-0.76) per 1,000 person-years. The
samber of womes in the Marias Corps was 30 few thmt i
precieded meaningful comparisons with the Nevy. As in the
Navy, the roms of szrocosversion in black mena was 5.1 timee
that for white men (95% C.1. = 2.5.10.3). The paeern of
roaes by age in the Marines ix similar 1o the Navy (Table 4,
Figes 2).

R io Gifficnlt 1 sencee the dagres 10 which the findings
of e audy can bs generelized w0 the U.S. popuistion st
lrgs. The HIV sweooaversion incidence rame ia the MNevel
fnd Marias Corpe popelations are markedly diffecent. Those
diliarences 293 80t dus 1 Gifforences in: Case SaOLAMMRIRSNS OF
Gafinition, since the bisod collection and dom ennlyns weme




TARLE 4

HIV sexocoaversion incidence rate per 1,000 person-years & cielr, active-duty Mariae Corpe passomnel by age,
Junuary 1986 - Dec smber 1988

Sesocorversion
mcideace e
per 1,000
U.s. Number of Person-years person-yesrs
Marme Corps SCYOCOnVErers a risk a8 risk
Whites
17-19 0 26,568 0.00
20-24 16 94,538 017
25-29 7 2572 021
30-34 1 1600 006
15-39 b 14,590 0.34
40+ 0 1554 ' 0.00
AR p. ] 186472 .16
Blacks
17-19 3 L7 <] 0.52
20-24 17 23443 073
5.9 13 10437 125
30-34 k| 4528 0.66
35-39 0 rN, 0.00
40+ 0 9 0.00
All k ] 47,109 076
Ochers
17-19 1 0.1 e
204 2 10,302 0.19
5-29 1 2313 236
30-34 0 1,110 0.00
59 0 L) ] 0.00
40+ 0 n 0.00
All 4 17963 022
Al races
17-19 4 35,308 0.11
-4 s 12834 027
5-29 21 45,928 0.46
30-34 4 21,708 0.18
15-39 b ] 18239 027
40+ 0 1933 0.00
rvotal Marins Compe & 251,444 0.27
performaed by the Navy for the Mariss Corps. (ssxmal practices s doug-uss) is not availabie for elther the

The Navy may be more repressatative of $he popeission
o lorge thon &2 Marine Corps. There are more than {00 -
Jor occupationnl casegories in $he Navy that covar acarly the
satire spectrum of civilian occupations. The Navy provides
medical care (or itsolf and the Merine Corps, snd, conseguen-
ly, has & large medical component. Masry other apport ser-
vicss are represcnted in the Navy 10 & mech greseer exssnt
thes in the Marine Corpe.

Reliabls information regarding behevioral risk factors

Nevy or Marins Corps populatioas. Whils ssrapositive per
sommel Som doth services sre requeatsd © £l Out £ snony-
mous personal hisory queitiornaire wisich asks about risk
factore, fowar than 10% of the Guesticanaires have beas re-
vaved. As & conssqgmane, discussion of differences in the
prevaloncs of behaviora! risk factors ie theee two populs-
tions would '

There ase several factors e could coneribem 0 o
wdevestinan of the KIV serocouversicn incidense ia the




WM&MW& Three of
these faciors ges:

- Ngvy policies probibiting bomosexusl behavior and
ingravesous drog use,

- self deferral from application 10 military service of
individuals with behavioral risk faciors, aad
- exclusion of hemophiliacs from Naval service.

The prevalence of these risk factors is probebly low in
the Navy in comparison to some urbaa populations, but per-
haps oot below that which might be found in non-urben pop-
ulations (with the exception of hemophilia). Although these
factors couid Yead t0 an under-estimation of U.S. iacidence
based on Navy rates, other factors may lead 10 an oves-
estimation.

The Navy population is heavily weighted woward a
young, singie, mobils, and presumebly saxually-ective pope-
lation as compared w0 the total U.S. popeistion. This may
be a factor which could lesd 10 g3 Over-estimstion of the inci-
dence rae of serocorversion in e penersl popsiation, based
om the Navy HIV experioncs.

The gresenst tudy has soveral important streagthe, kow-
ever, including:

mmmmﬂfﬁmﬂ

The results presomod heve ars cicss 1 the Asmy cstime-
uon of 0.74 HIV seroconveners per 1,000 person-yeurs 1o be
presenied of as iternstional conferencs on AIDS ia 1989
(persomsl communication). The ssroccaversion rae i ihe
Navy popuistion was much lower thes thet cbeerved in e
initially HIV ssronegative cobort of 2,507 ssxually-sctive
homosezuai mem living in urben cemtors followed for six
months (the Multiceater AIDS Cobort Stedy)(12). The «ix-
month serotomversion e in this popelation was 3.8% in
1985 (12).

The Uniformed Services provids a unigas resowrce for
the stady of the incidence of seroconversion ia a largs,
young, heweogeneous popuistion. This stedy hed neasty cae
million person-years of foliow up. Ia the Navy, the yoarly
incidence rme of HIV serocoaversion ramged from 0.00 per
1,000 persca-years in women other thas bisck or whiw, o
2.05 per 1,000 person-yeart in back mea. The rase of soro-
conversion in black women, while based on only 7 cases, ap-
proachod thet oen in whits men., Behavioral risk factors
were 5ot addesased in this siady becamss of issues of informe-
tion reiisbility and confidantiality is milisary service,

Accuram iscidence rams of HIV ssrocomversion are
acodad 10 consol this apidemic i the ssrvices and the general
popuiation. The incidence ress of HIV seroconvars:on for &
well-derined poguiation provided here con serve as baseline
rates for monitoring the epidemic and for duereining the of-
fectivensss of prevention prygrams.

Azknewicdgenent
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